The novel antioxidant TA293 reveals the role of cytoplasmic hydroxyl radicals in oxidative stress-induced senescence and inflammation.
The hydroxyl radical (OH) possesses the strongest oxidation potential among reactive oxygen species (ROS). Hydroxyl radicals react nonpreferentially with proteins, lipids, and nucleic acids. Additionally, mitochondrial localization of OH causes dysfunction in the mitochondria. The cytoplasmic targets of OH-induced oxidation are unknown. No cytoplasm-specific OH scavenger is available; thus, elucidating the cytoplasmic targets of OH-induced oxidation has proven difficult. Accordingly, we developed a cytoplasm-specific OH-targeted scavenger, TA293, and a mitochondrion-specific scavenger, mitoTA293. Both TA293 and mitoTA293 scavenged OH but not O2- or H2O2. We then examined the intracellular localization of both scavengers in vitro and in vivo. TA293 scavenged pyocyanin-induced cytoplasmic OH but not antimycin A-induced mitochondrial oxidation. mitoTA293 scavenged antimycin A-induced mitochondrial OH but not cytoplasmic OH. TA293 but not mitoTA293 suppressed pyocyanin-induced oxidative damage in the lungs and kidneys of mice. Additionally, TA293 suppressed the expression of inflammatory signaling pathway components and mediators and suppressed OH-induced cellular senescence and apoptosis. These data suggested that TA293 could be used as a novel tool for studying the effects of hydroxyl radical damage within the cytoplasm.